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X the applicant 


X the inventor 
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State of Residence 
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Teleprinter No. 
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| | the name the address [^] the nationality [^] the residence 



X 



the person 



Name and Address 
KAMIJO, Yuichi 

Showa Denko K. K. Omachi Works 
6850, Oaza Omachi 
Omachi-shi, Nagano 399-6461 
Japan 
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Facsimile No. 



Teleprinter No. 
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Applicant's or agent's file reference 
H808-PCT 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Forrn PCT/IPEA/4 1 6) 


International application No. 


International filing date {day/month/year) 


Priority date {day/month/year) 
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18 February 1999 (18.02.99) 


International Patent Classification (IPC) or national classification and IPC 




D03D 15/12 






Applicant 


SHOWA DENKO K. K. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



^7 This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 



been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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III 
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IV 
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IE1 


VI 
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VII 
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VIII 


□ 



Date of submission of the demand 

24 July 2000 (24.07.00) 


Date of completion of this report 

13 March 2001 (13.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/00875 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-8,10-13,15,16,18,20,21 

pages 

pages 



9,14,14/1,17,19 



, as originally filed 

, filed with the demand 

filed with the letter of 21 December 2000 (21 .12.2000) 



the claims: 

pages 

pages 

pages 

pages 



1-8,10-12 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 2 1 December 2000 (21.1 2.2000) 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



_ , filed with the letter of 



| 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

I I the claims, Nos. 

□ 

the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70, J 6 
and 70.17). 

¥ * Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/00875 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 



1-12 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



Document 1: JP, 44-23138, B (Minnesota Mining and Manufacturing Co.), 2 October, 1969 (02.10.69) 
Document 2: JP, 3-285873, A (Showa Denko K.K.), 17 December, 1991 (17.12.91) 
Document 3: JP, 5-33249, A (Nippon Felt Co., Ltd.), 9 February, 1993 (09.02.93) 
Document 4: JP, 60-231843, A (CC DEV Ltd.), 18 November, 1985 (18.11.85) 
Document 5: JP, 59-144625, A (Oji Paper Co., Ltd.), 18 August, 1984 (18.08.84) 

Claims 1-6 and 8-11 (Documents 1-3 and 5) 

Document 1 describes the production of an electrically conductive carbon fiber woven fabric by 
baking a rayon fiber woven fabric in nitrogen, and also describes (1) the carbonization in nitrogen at a 
final temperature of 500 to 2600 □ for achieving electric conductivity, wherein a higher temperature 
results in a higher carbon content, hence higher electric conductivity (columns 3, 14 and 15), (2) being 
microporous (column 15), and (3) that a coating agent can be applied to various types of carbon fibers 
(column 21). 

On the other hand, as described in documents 2, 3 and 5, it has been widely practiced to use a porous 
electrically conductive carbon fiber sheet as an electrode plate of a battery. A person skilled in the art 
could have easily conceived of using a publicly known porous electrically conductive carbon fiber 
woven fabric as described in document 1 for such an application, and to obtain a woven fabric satisfying 
the properties described in claims 1-3 of the present application by changing, for example, production 
conditions to suit respective applications. 

Claim 7 (documents 1-5) 

A water-repellent carbon fiber fabric is described in document 4. 

Claim 12 (documents 1 and 4) 

In document 4, a silicone water repellent is applied to a carbon fiber fabric. 
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The bulk density was calculated from the thickness 
and dimensions as measured with a slide caliper, and the 
weight as measured by a scale. 

The compressive strength was determined by 
laminating 50 samples, compressing them at a loading rate 
of 0.5 mm/min, measuring the maximum load resistance, 
dividing this by the area, and calculating the maximum 
load resistance per unit area. 

The layer transverse electrical resistance (layer 
transverse resistance) was determined by cutting out a 2 
cm square (4 cm 2 ) sample, sandwiching it between copper 
plates and running a direct current of 1 A/cm 2 through 
the copper plates while clamping with a load of 4 
kgf/cm 2 , and measuring the drop in voltage (V) due to 
contact between the sample and the copper plates. The 
results were used to determine the flatwise electrical 
resistance according to the following equation. 

Layer transverse electrical resistance = voltage 
drop (V) /current density (A/cm 2 ) 

The volume resistivity in the layer direction was 
measured by the standard four-point method. 

The gas permeability was determined by passing air 
through a 50 cm 2 section of the sample at room 
temperature at 3000 mL/min, and calculating the 
permeation per cm 2 per hour during that time from the 
pressure loss (PmmAq), according to the equation given 
below. 

The orientation was measured by q/(p+q) as defined 
above, based on SEM observation. Since all of the 
fabrics in Tables 1 to 3 are plain weave fabrics with 
uniform compositions, the orientations represent both the 
orientations of the specific orienting components and the 
average orientations . 

The water repellency was determined by cutting out a 
short strip with a width of 15 mm and a length of 2 5 mm 
from the sample, immersing 5 mm of the tip in distilled 
water at 15-20 °C for one minute, measuring the height of 
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(54)Title: CARBON FIBER WOVEN FABRIC AND METHOD FOR PRODUCTION THEREOF 

(54)3! w <o£» mmwmmte&iixf*: <vmm 



(57) Abstract 

A carbon fiber woven fabric which is prepared by baking a cellulosic fabric in a non-oxidizing atmosphere, optionally after 
impregnating it with a solution of phosphoric acid or a derivative thereof and has a thickness of 0.05 to 0.4 mm, an edgewise volume 
resistivity less than 0.2 $(g)Vcm and a gas permeability of 1500 cc/cm 2 /hr/mmAq or more, and is useful as a carbon sheet employed for gas 
diffusion in a fuel cell. A carbon fiber woven fabric which also exhibits water repellency and thus is suitable for a porous carbon sheet is 
prepared by blending a resin powder with the above carbon fiber woven fabric, which is prepared by baking a cellulosic fabric in a 
non-oxidizing atmosphere after or without impregnating with a solution of phosphoric acid or a derivative thereof, and heating the resultant 
mixture. 
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